Renal ischemia and reperfusion activates the eIF 2 alpha kinase PERK.
Inhibition of protein synthesis occurs in the post-ischemic reperfused kidney but the molecular mechanism of renal translation arrest is unknown. Several pathways have been identified whereby cell stress inhibits translation initiation via phosphorylation of the alpha subunit of eukaryotic initiation factor 2 (eIF 2 alpha, phospho-form eIF 2 alpha(P)]. Here, we report a 20-fold increase in eIF 2 alpha(P) in kidney homogenates following 10 min of cardiac arrest-induced ischemia and 10 min reperfusion. Using immunohistochemistry, we observed eIF 2 alpha(P) in tubular epithelial cells in both cortex and medulla, where the greatest eIF 2 alpha(P) staining was found in epithelial cells of the so-called watershed area at the corticomedullary junction. We further show that increased eIF 2 alpha(P) is accompanied by activation of the PKR-like endoplasmic reticulum eIF 2 alpha kinase (PERK). These observations indicate that renal ischemia and reperfusion induce stress to the endoplasmic reticulum and activate the unfolded protein response in renal epithelial cells. As the unfolded protein response can result alternatively in a pro-survival or pro-apoptotic outcome, the present study demonstrates an new additional mechanism involved in cell damage and/or repair in ischemic and reperfused kidney.